Lower diet quality, sometimes tied to higher energy intakes, separates low-income Americans from the more affluent groups. Higher-income households are more likely to buy whole grains, seafood, lean meats, low-fat milk, and fresh vegetables and fruit. Lowerincome households purchase more cereals, pasta, potatoes, legumes, and fatty meats. Vegetables and fruits are often limited to iceberg lettuce, potatoes, canned corn, bananas, and frozen orange juice.
Energy-dense sweets and fats are cheap, readily available, and convenient. In the absence of kitchen facilities, cooking skills, money or time, they offer satisfying, if sometimes nutrient-poor, options for low-income groups. They also help reduce waste, spoilage, and cooking costs.
Many nutritionists insist that Americans have equal access to healthy foods; they simply need to make an effort. Focusing purely on nutrient needs while excluding social context often leads to low-income consumers receiving recommendations for high-cost foods. A more realistic approach would take food prices, preferences, and social norms into account before issuing dietary advice to the public.
Developing guidelines while taking these many factors into consideration will be the major challenge before the 2010 Dietary Guidelines Committee. Building a case for affordable nutrient rich foods is the purpose of this report.
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• Food choices are largely driven by taste, cost, and convenience. Dietary guidelines tend to emphasize good nutrition, rarely taking food preferences, food prices, or diet costs into account. Affordable good nutrition should be the theme of the 2010 Dietary Guidelines for Americans.
• The ability to follow a healthy diet depends on having sufficient knowledge, money, and time. Low-income families often lack these basic social and material resources. Limited access to healthy foods may be one reason why lowincome Americans suffer from the highest obesity rate.
• Rising food costs are a problem, and not only for the poor. Nutrient profiling and new diet optimization techniques can help consumers -and expert committees -identify those nutrient-rich foods that are affordable, good tasting, and part of the mainstream American diet. The Nutrient Rich Food (NRF) index can help consumers calculate nutrients per calorie as well as nutrients per dollar. Time poverty and economic poverty go hand in hand. Before large numbers of women entered the labor force, most American households included at least one person with sufficient time to shop for and prepare meals "from scratch." Earlier TFP versions included some time-consuming recipes. The 2006 TFP recognized a need for more convenience foods. Even after modifications, the estimated time required to purchase, prepare and cook the TFP foods ranges from 9 -16 hours per week. By contrast, an average American working woman spends about 5 hours per week doing so. Working mothers can follow TFP guidelines and prepare low-cost nutritious foods -or they can have a paying job outside the home -but may be unable to do both.
Nutritious Diets at Low Cost
Money saving food plans, created using computer optimization programs, typically lead to energy rich but nutrient poor diets. Whenever saving money was given precedence over good nutrition, the resulting food plans were high in cereals, sugars and fats. Simultaneously, these diets lacked lean meats, dairy products, vegetables and fruit. These food plans not only lacked variety, they were also low on taste and enjoyment. Not by coincidence, they resembled the typical diets eaten by America's poor. Perhaps the time has come to acknowledge that most people eat the foods affordable to them, that is, they make the best of the options available.
Working mothers can follow TFP guidelines and prepare low-cost nutritious foodsor they can have a paying job outside the home -but may be unable to do both. The "Dinner Plate of Healthy Foods" Promoting luxury food items to low-income people is a questionable strategy for public health. In November 2008, researchers based at the Economic Research Service/USDA published a feature article asserting that maximum benefits from the Supplemental Nutrition Assistance program provided low-income households with ample purchasing power for healthy diets. A prominently featured photograph labeled "a dinner plate of healthy foods," was mostly composed of raw vegetables or crudités. The researchers seriously suggested that low-income food assistance recipients should move Brussels sprouts, green beans, sweet red peppers, raw mushrooms and Kalamata olives to the "center of their plates and budgets."
The UW Center for Public Health Nutrition duplicated the pictured plate, taking into account purchase price, preparation and cooking times, and produce waste. All foods were purchased at a Safeway supermarket either in the amounts shown on the photograph or in the smallest quantity possible. Purchased were 3 Brussels sprouts, 12 green beans, 3 olives, 1 mushroom, 1 red pepper and 1 head of romaine lettuce. Purchases of grated carrots, pasta, and grapes were limited by the smallest purchasable size. Staff members prepared and cooked all items in the Center laboratories, documenting the time required and the amounts of edible leftovers and inedible waste. For all pictured foods, consumption frequencies by Americans were obtained from the 1999 -2002 National Health and Nutrition Examination Survey (NHANES) database. A nutrient composition analysis of the "healthy dinner" was performed using the Food Processor for Windows program (version 8.5.0, ESHA Research, Salem, OR), with results listed in Exhibit 2.
The entire "dinner" weighed 458g (1 lb), yet it supplied only 335 kcal, mostly from carbohydrates. Protein content was inadequate (13g); percent energy from fat was only 13% (5g) and energy density of the meal was extremely low at 0.7 kcal/g. Energy density of the typical American diet, without beverages, is around 1.6 kcal/g. The pictured "dinner" was both nutritionally unbalanced and based on infrequently eaten foods.
The minimum purchase price of the fresh vegetables and fruit used to style the ERS plate was $9.28 for one person. As some foods had to be purchased in minimum quantities, the cost of the pictured dinner dropped for a reference family of 4 (two parents aged 19-50 years and two children, one aged 6-8 years, the other, aged 9-11 years). Exhibit 3 shows that the estimated cost of purchasing the same foods for 4 people was $16.69. A more nutritionally balanced meal of affordable nutrient rich foods could have been obtained for less.
Exhibit 4 shows preparation and waste data. Produce needed to be washed, drained, trimmed, cored, sliced and boiled. The noodles required boiling. Estimated preparation time totaled 40 minutes. Amounts of edible leftovers (bagged and refrigerated) and inedible waste were also recorded. Other than shredded carrots, grapes and romaine lettuce, most of the pictured foods were rarely consumed over 2 days by all adults in the NHANES study. The consumption of whole wheat pasta or Brussels sprouts was close to zero. It would have been better to create a low cost dinner plate of affordable nutrient-rich foods that are good tasting, easy to prepare, socially acceptable and part of the mainstream American diet.
What are Affordable Nutrient Rich Foods?
Historically, vegetables and fruit -preferably freshwere assumed to be the most nutritious of foods. Golan et al (2008) reiterated the position that even if fresh vegetables and fruit were expensive sources of dietary energy, they provided key nutrients at an affordable cost. But do fresh vegetables and fruit represent the best nutrient value for money? Will lowincome households be able to include substantial amounts of fresh produce in affordable diets? The experience of the TFP suggests that they will not.
The new technique of nutrient profiling, combined with analyses of food prices, allows researchers to directly address the all important issues of nutrients per calorie and nutrients per unit cost. Affordable good nutrition is the theme of the day. The Nutrient Rich Food (NRF) index is an example of nutrient profiling -that is ranking or classifying foods based on their nutrient content. Nutrient profiles calculate the amount of key nutrients the food contains relative to the dietary energy that it provides. Some foods provide more calories than nutrients; nutrient-rich foods provide relatively more nutrients than calories. The NRF index is based on 9 nutrients to encourage: protein, fiber, vitamin A, C and E, calcium, iron, potassium, and magnesium, and on 3 nutrients to limit: saturated fat, added sugar and sodium. All amounts are calculated per 100 kcal of food or per serving size.
One advantage of nutrient density scores is the ability to calculate both nutrients per calorie and nutrients per dollar. In this case, the cost is computed per 100 grams of edible portion, and/or per 100 kcal energy. The resulting value, the "energy cost" of a food can be compared across foods and food groups. 
Toward Dietary Guidelines for All Americans 2010
Affordable good nutrition means reconciling nutrient density, nutrient cost, and population-wide food preferences or social norms. Dietary guidelines need to take these diverse factors into account in developing guidelines that are truly applicable to all segments of American society. In particular, the current economic situation demands that the 2010 committee take the food prices and real food choices of real people into account. The situation facing low-income families is dire and applications for food assistance have already increased in 2009. SNAP benefits are calculated to provide low-income families with sufficient food purchasing power to obtain a nutritious diet. The expectation is that low-income households will spend 30% of their after-taxes income on food, a percentage that has remained unchanged since the 1950s. However, the average percentage of disposable income devoted to food by all consumers today is approximately 5% for foods eaten at home and another 5% for foods eaten away from home, with higher expenditures for transportation, housing, utilities, medical care, and child care. Spending 30% of disposable income on food is a major hardship.
In 2006 a typical family at 130% of the poverty line spent less than $120 per week on food, 5% below the estimated cost of the TFP. Based on those data, Golan et al (2008) asserted that families receiving SNAP benefits had sufficient purchasing power to afford healthy foods, including luxury fresh produce. However, consistent with our studies, low-income families most likely selected low cost foods that were energy rich but nutrient poor. Although higher food costs do not guarantee better diet quality, reducing food expenditures below a certain amount virtually ensures an energy-dense diet of low nutrient content. Identifying affordable nutrient rich foods becomes a matter of prime concern to dietary guidelines.
